Insulin receptor kinase defects as a possible cause of cellular insulin resistance.
The insulin receptor contains in its beta-subunit a tyrosine (-) specific protein kinase. It is believed that transmission of an insulin signal across the plasma membrane of target cells of insulin action occurs through activation of this kinase, autophosphorylation of the insulin receptor beta-subunit and subsequent phosphorylation of other cellular substrates. We studied the insulin receptor kinase in a number of insulin resistant cell systems in order to elucidate if defects of this kinase are a possible cause of cellular insulin resistance. Three different patterns of kinase abnormalities were found, in different insulin resistant cells: 1. In an insulin resistance melanoma cell line a reduced receptor kinase autophosphorylation was found apparently due to a defect of the tyrosine autophosphorylation sites of this receptor; 2. Catecholamine and phorbol ester induced insulin resistance of isolated rat fat cells as well as human fat cells was associated with a decreased activity of the insulin receptor tyrosine kinase which was apparently due to a modulation of the ATP binding site of the insulin receptor tyrosine kinase; 3. The receptor kinase isolated from the skeletal muscle of diabetic Zucker rats (fa/fa) was found to be insulin insensitive with no major alteration of maximal responsiveness. These results suggested that different forms of kinase defects exist which can contribute to the pathogenesis of cellular insulin resistance. Based on these data studies in skeletal muscle from type II diabetic patients were started. Results from five patients so far suggest that, here as well, an abnormality of the insulin receptor kinase exists which might be involved in the pathogenesis of insulin resistance in type II diabetes.